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A BSTRACT 

Three s t ra t igraph ic un i t s  in Bel l  Cave. north  western Alabama.  have yielded foss i l  herpetofaunas tha t  are main ly  
ana logues of t he  modern ones  in the area . Two of t  he fossi l i ferous zones  have been dated by the Carbon 14  met hod : 
Zone l /2 at 1 1 .820 +480 to -500 BP and  Zone 4 at 26.500 +870 to -990 BP. An  i n termed ia te  uni t  (Zone 3 )  did not 
vie ld a Carbon 14 elate .  hut is faunis t ica l l y  nearly ident ical to Zone 1 /2 .  Excessive damage was presen t  i n  many of  
the fossi ls due to predators and gnawing scavengers. t hus only 18  per cen t  of t he  3 .953  herpetological foss i ls could be 
ident ified to the generic or to the specifi c  leve l .  The wide variety of  habitats represented by the fossi ls ( smal l ,  c lear 
s t reams: la rger. slower streams: marshy wet lands: waterfa l l s  and associated ta l us seeps; woodlands and woodland 
edges) i s  a t t

-
r ibuted to t ransportat ion by palaeopredators .  None of  the  amph ibian or rept i l e  species i s  ex t inc t ,  in  

co�trast to the  mammal ian fauna wh ich has  several ex t inct taxa .  Zone 1 /2 has a t  l east  24 species, i nc lud ing one  
nort hern and two s l ight lv eastern ex t ra l im i ta l  ones .  Zone  3 has a t  least 24 species, i nc lud ing the  same t h ree 
ex t ra l im i ta l  species th

-
a t  o

.
ccur i n  Zone 1 /2 .  Zone 4 has 1 3  species ,  i nc lud i ng only two s l ight l y  eastern extra l im i t a l  

ones .  I t  is d ifficu l t  on the  herpetological remains to  suggest a pa laeocl imate m uch different from the  c l ima t e  of  t he  
area toclav .  Certa in lv ,  t he  p resence of many egg- lay ing t ur l es, l i za rds and snakes i n  a l l  un i t s  negates a t undra-l i ke  or 
boreal- l ike interpret.at ion of the palaeoc l imate. 
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I NTRODUCTION 

Late Wisconsinan faunas in mid la t i t ude North 
America typica l l y  have ex t ral im i t a l ,  northern. 
mammalian species. This has led regu larly to the 
conclus ion that the cl imate was t undra-l i ke or borea l 
l i ke .  On the other hand, the  herpetofaunas of these 
s i tes a re usual l y  s im i lar or iden t ical to t hose i nhabi t i ng 
such areas today, and th i s  has led to an in terpret ive 
d i lemma (Fay, 1 984, 1 986, 1 988; Ho lman ,  1 986;  
Holman and Grady, 1 987) .  

The lack of  s t ra t igraph ic  control i n  most of these 
fau nas ,  many of t hem in caves, rock she l ters, or fissure 
fi l l i ngs, has led some workers to  suspect that  
herpeto logical species were modern i n t rus i ves, and not 
contemporaneous wi th the mammal ian species 
( refe rences in Fay, 1 988) .  Thus, the Bell Cave 
herpetofauna reported here 1s of considerable 
i mportance as i t  i s  from Carbon 14 dated. 
s t ra t igraphica l l y  control led, un i t s .  Moreover, i t  i s  the 
first large Pleistocene herpetofauna from Alabama. 

The Bel l  Cave bone deposit l ies in  the N E  corner of 
Sect i on  9 ,  Townsh ip  4 S, Range 1 2  W, I 0 .8k  W of 
Tuscumbia,  Colbert County ,  A labama. 87° 47' 45" W. 
34° 43' 48" N .  The cave is  located i n  a bi uff, adjacent  to 
the Tennessee R iver, w i th in  the Tuscumbia L imestone 
of  M iddle M iss iss ippian age. It cons is ts of a 26 .2m 
horizontal crawlway wh ich ends at  a large, 4 by l l .9m 
ova l ,  p i t- l ike room .  

Th is  room acted a s  a set
.
t l ing bas in for fissure

t ransported sediment ,  and has accumu lated about 
40cm of bone-packed mud .  The depos i t  is d i s t i nct ly 
separated into t h ree bone-bear ing un i t s ;  Zone 1 12 .  
Zone 3 and Zone 4, represen t i ng d i fferent depos i t ional  
even t s .  These u n i ts l i e  on  top of  a layer ,  a t  least  70cm 

30 cm 

40 cm 

l 
TO 111 cm 
BELOW TOP 

OF SECTION 

CLAY CAP / DISTURBED ZONE 

ZONE 1 / 2  (REDDISH-ORANGE CLAY) 

ea 11 , 800 B . P .  

ZONE 3 (BROWNISH-RED CLAY) 
undated 

ZONE 4 ( BROWNISH-YELLOW CLAY) 
ea 2 6 , 500 B . P .  

STERILE ZONE (BROWNISH-YELLOW CLAY) 

Fig.  1 Strat igraphic un its of Be l l  Cave. A labama.  USA a t  
P i t  1 .  T h e  Clay Cap/Disturbed Zone is variable i n  t h i ck ness. 
Travert ine slabs and large rou nded pebbles a re indicated i n  
Zone 1 /2 .  

th i ck ,  of ster i le c lay  ( Fig .  I ) . The ster i le un i t  and i ts  
overly ing bone-bearing un i t  (Zone 4) are both bel ieved 
to have been subaqueously deposited. A lowering of 
the local water table resul ted in  the subsequent 
desicca t ion and consol idat ion of  these two units and 
the onset of t ravert ine format ion .  Zone 3 appears to 
have been deposi ted as a viscous mud now from the 
fissure, and Zone 1 /2 was deposited later in the same 
manner. Radiocarbon dates are as fol lows: 

Zone 1 /2 - 1 1 ,820 +480 to -SOO BP ( Ur.ms 
americanus femur)  
Zone 3 - Not suffic ient bone for a sample 
Zone 4 - 26,000 +870 to -990 ( various longbone 
fragments) 
Matrix from each s t rat igraph ic  fossi l i ferous unit was 

col lected in sacks and removed from the cave for 
process-ing. The matri x was dried and screened. mainly 
us ing the  standard techn iques of H ibbard ( 1 949) .  The 
concent rate was then sorted i n to taxonomic groups. 
Nine d i fferent workers are s tudying the mammal ian 
foss i l s  of th is r ich s i te .  great ly  delaying the t ime of 
publ ica t ion of that  component of  the cave fauna. 

SYSTEMATIC PA LA EONTOLOGY 

The fossi ls of t h is study are deposited i n  the Red 
Mounta in  Museum .  B irmingham.  Alabama, 35205, 
USA (abbreviated to  R M M ), and their col lect ion 
numbers ident ify the  specimens reported here in .  

Class Amphib ia 
Order Caudata 

Fam i ly  Cryptobranch idae 
Cr.l'ptobranchus a/leganiensis (Daudin )  

He l l  bender 
Zone I :  P i t  I ,  vertebra R M M  3943; P i t  3 ,  left 

premax i l la 508 1 .  Zone 1 /2 :  P i t  I ,  at las 3878 .  eight 
vertebrae 3858 ;  P i t  2 ,  at las 4905 .  five vertebrae 4279; 
Pit 3, seven vertebrae 5057, s ix vertebrae 5079, vertebra 
6764; P i t  4. 1 2  vertebrae 5264. Zone 3 :  P i t  I .  r ight 
premax i l la 4806 ( Fig .  2a) ,  left maxi l la 3999. th ree 
vertebrae 4320; P i t  3, n ine vertebrae 4703 ( Fig. 2b). 
vertebra 6675; Pit 4 ,  five vertebrae 5348. Zone 4: Pit 2. 
at las and three presacral vertebrae 4353 ( Fig. 2c) .  
Dis turbed Zone: two vertebrae 3 8 32 and 4047 .  

Ho lman ( 1 977 ,  l 982b) has d iscussed t h e  iden t i
ficat i on  of CrFptobranclzus a/leganiensis and C. gui/daFi 
on the basis of isola ted bones. Cn'f){Obranchus 
a/leganiensis occurs i n  the Tennessee R i ver System i n  
nort h  western A labama today ( Mount ,  1 975 ,  Fig .  1 1 6) .  
These an imals are complete ly aquat ic  and occur in 
rocky s treams wi th rela t ive ly  c lear water .  Foss i l  
he l lbenders have been found  i n  Pleistocene cave 
deposi t s  i n  Virg in ia  ( Holman,  1 986), West V i rg in ia 
(Hol man ,  1 982b;  H ol man and Grady, 1 987)  and 
Maryland (Holman ,  1 977) .  

Fam i ly Ambystomat idae 
Ambystoma sp. i ndet .  

M ole  Salamander 
Zone 1 /2 :  Pit I ,  1 1  vertebrae R M M  4773; Pit 3 ,  t hree 

vertebrae 5060; P i t  4, two vertebrae 5255 .  Zone 3 :  P i t  I ,  
t h ree vertebrae 48 1 1 , vertebra 6766; P i t  3 , two 
vertebrae 4697; P i t  4, vertebra 5604. 
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F i g .  2 S a l a m a n d e r  foss i l s  o f  Be l l  C a v e .  A .  r i g h t  prc m a x i l la  
of Cnpro/Jrr111clr11s allcga11ic11si.1· RMM 4806:  13 . t rn n k  
vertebra of C. al!cga11iC11sis R M  M 4 70.'1 i n  dorsa I view: C.  a t  ! a s  
of C .  a//cgr111icr1sis RM M 4 5 5 :1 i n  do rsa I v i e w :  D .  t rn n k 
vertebra of Oc1·111og11arlr11s oc/rrop/rac11s R M M  6770 i n  d o rsal  
v iew.  Each scale l i ne equals  2 111 111 . 

Tihen  ( 1 95 8 )  has  given ve rtebra l characters for the  
genus  A111h 1 ·s10111a. The above vertebrae were too 
fragmentary for specifi c  ident ific1 t ion .  

A 111b rs10111a 111ac11/a111111 Shaw 
Spotted Salamander 

Zone 1 /2 :  Pi t  4. two vertebrae RMM 6767. Zone 3 :  
Pit I .  vertebra 6768: Pit  3 .  vertebra 6769. 
T ihen ( 1 958 )  and Holman and Grady ( 1 987 )  discuss 
the ident ificat ion of A 111b n10111a 111ac11/at11111 on the 
basis o f  vertebrae .  This a n i m a l  occurs i n  the area today 
( Moun t .  1 975 .  Fig. 1 02 )  where i t  i n h a b i t s  low areas 
where hardwood t rees are present and pools are 
ava i lable for breeding. 

Family Plethodontidae 
Dcsmogna 1 !111.1· sp . i ndet . 

Dusky Sa lamander 
Zone 4 :  Pi t  4 .  vertebrae R M M  5606. 
Ho lman and Grady ( 1 987 )  ha ve d iscussed the 

ident i ficat ion of th i s  genus on the bas is  of  vertebrae .  
but  the above specimen is  too fragmentary for specific 
ident i ficat ion .  

Dcs111og11a1h11s ochrophac11.1 Cope 
Mounta in Dusky Salamander 

Zone 4:  Pit I .  vertebra R M M  6770 ( Fig. 2d) :  Pi t 4. 
two vertebrae 677 1 .  

The ident i fica t ion of t h is species o n  the basis of 
vertebrae has been discussed by Holman and Grady 
( 1 987) .  A very deeply notched poster ior end of the 
neura l  sp ine i s  characteris t ic  of th is  species ( Fig. 2d). 
Today .  this species occurs in Alabama only in the 
extreme north eastern corner of the state (Mount .  1 975 ,  
Fig. 1 27)  where i t  occurs near mois t  c l i ff faces and ta lus  
areas beneath water fal ls .  

F111Tcca sp .  i ndc t .  

Brook a la ma ndcr 

Zone I /_ :  Pit 4. vert ebrae R M M  6772 .  Zone 4 :  ( p i t  
uncle. ignatcd)  fi\'C vert ebrae .  

Eurrcca have a m p h icoclous or fa l sc l�, opist  hocoelous 
vert ebrae that  a rc s lender :  have a h igh.  rounded or  
somet i mes po in ted ncura I sp i  nc :  two smal l  fora m i na 
beh i n d  t h e  r ib-bearers: and w i th  the  r i b-bea re rs 
d i s t inc t  Iv d iv ided .  \Ne arc unable  t o  idcnt ifv t h e  a bo ve 
vertebra

.
e speci fi ca l l y .  Species o f  th i s  gcn ;1 s  occur in  

moist  wood la nds today . 

Plethor/011 g/111i110.1·11s ( G reen)  

S l imv  Sa la ma nder 

Zone I /2 :  Pi t  I .  vert ebra RM M 6774: Pit  2 .  vertebra 
49 10 .  Zone 3 :  Pit  I .  vertebra 6775 .  Overly ing  Cl a y Cap:  
6776. 

The iden t i fi ca t ion  of P. g/111i110.1·11s middle  t runk  
vertebrae was  d iscussed bv Ho lman and G radv ( 1 987 ) .  
The  a n ter ior  t ru n k  vert ebrae o f '  P .  g/111/110.1·11.1· a l so 
appear to be d iagnost ic  in ha v im! a rcla t i vc lv  short and 
wide form:  wi th  a wcl l-dcvcl;pcd . rounded neura l  
sp ine :  s l ender  a nter ior  zyga pophyscs: widely-spaced . 
cy l i nd rical  rib-bearers. two for m a m i na an ter ior  to t he 
r i b-bearers . a wide ventral  s urface : and w i t h  t h i s  
su rface w i th  a constr icted media l  port ion .  This 
sa lamander occurs i n  t h e  a rea t oday ( Moun t . 1 975 .  
F ig .  1 52 )  i n  many  woodla n d  hab i ta ts .  A l l  of t h e  
a u t hors of th i s  paper have  seen l iv ing  spec i mens in  Be l l  
Cave. 

Order A n ur a  

Fa m i l y  Bufon idae 

Bu(o sp .  indet .  
Zone I :  Pit  I .  s i x  sacra RMM 6677 .  Zone 1 /2 :  P i t  I .  

one l eft a n d  fou r  r igh t  i l i a  3 780 :  Pit 2. l eft i l i u m  6778. 
sacru m 6779: Pit  3 .  sacru m 6780: Pi t  4 ,  sacru m 678 1 .  
Zone 3 :  Pi t  3 .  t h ree sacra 6782. 

These e lements were too fragmen t a ry for spec ific 
ident ificat ion .  

Bufo amcrica11 11.1· Holbrook 
Zone 1 /2 :  Pit I ,  t wo left and one r ight  i l ia 

RMM 6783:  Pit 2, left i l i um 6784; Pit 3, r ight  i l i u m  
6785 :  P i t  4 .  r ight i l i um  6788 ( Fig.  3 a ) .  Zone 3 :  P i t  I ,  one 
left a n d  two right i l i a  6787;  Pit 3, t h ree left and one 
r ight i l ia 6788.  two left and t wo right i l ia 6789.  

The iden t i fica t ion  of isolated i l ia  of B. amcricanus. 
B. tcrrcstris a nd B. 1rnodho11sii was detai led by W i lson 
( 1 975 ) .  The base of the  i l ia !  pro tuberance of 
B. americanus is wider than that of  B. 1rnodhousii fo1r/eri. 
We have a l so noticed in skeletons of 1 2  B. am�ricanus 
a n d  1 2  B. "" fmr/cri tha t  the i l i a !  prot uberance is less 
dist inct ly marked from the prominence in B. americanus 
than i n  B. "" fol l·!eri. Bu(o amcricanu.1· has not been 
recorded from northwestern A labama today (Moun t ,  
1 975 ,  Fig. 42), bu t  i t  occurs i n  the  northeastern par t  of  
the s ta te .  This species has ub iqu i tous habi ta ts  i n  
bas ical l y  woodland a reas. 

Bufo \\ 'Oodhousiifo ll '/cri H inckley 
Fowler's Toad 

Zone 1 /2 :  P i t  3, left i l i um  R M M  6790. Zone
'3.

-
l�ft 

i l i um  679 1 ( Fig.  3b) .  righ t i l i um  6792. 
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Fig. 3 A n u  ran a n d  chelon ian  foss i ls  o f  Be l l  Cave. A .  r ight 
i l i u m  of 811(0 americanus RMM 6786 in  la tera l  view: B.  left 
i l i u m  of 811(0 1rnodho11siifo11 '/cri R M M  679 1 in lateral view: 
C,  l eft i l ium of Hrla /�ratiosa RM M 6793 in lateral  view: D .  left 
h ypoplast ron of Trion rx .1pi11 i(erus R M M  4580 in dorsal 
view. Scale l i nes A . B a nd C e q u a l  2 111 111 . Sca le  l ine D eq uals  
20111 111 . 

Bufo woodhousiifow/eri is easily dist ingu ished from 
i ts western counterpart B. ll 'Oodhousii l l ' Oodhousii on  
the  basis of  i t s  much  lower i l i a  I protuberance. Fowler's 
toad occurs in  the area today (Mount ,  1 975 , Fig. 48) . 
This species has ubiqui tous habitats t 11 basical l y  
woodland a reas today. 

Fami ly  H.y l idae 
Hy/a gratiosa LeConte 

Barking Treefrog 
Zone I :  Pit I ,  left and right i l ia R M M  4767. Zone 1 /2 :  

Pit  4 ,  left i l ium 6793 ( Fig. 3c) .  
Hy/a gratiosa has an  i l i um that  is dist inguishable 

fro m  other Hy/a i n  being quite large; with an extens ive 
vent ra l  acetabu la r  expansion:  rounded dorsal pro
tuberance tha t  occurs posterior to the anterior edge of 
the acetabu lar  cup; and with the protubera nce close to  
the  edge of the  acetabu lar  cup .  There is a record of  the 
bark ing t reefrog qui te near Be l l  Cave t oday (Mount .  
1 975 ,  Fig. 62 ) .  Th is  is a woodland treefrog. 

Fam ily  Ran idae 
Rana sp. i ndet . 

Zone 1 /2 :  P i t ! ,  sacrum R M M  6794. Zone 4 :  Pit I .  
two sacra 6795; Pit 4 ,  two sacra 6796. 

These elements cannot be dist inguished to species. 
Rana pipiens complex 

Leopard Frogs 
Zone ! :  Pit ! .  l eft i l i um R M M  4758 ,  sacrum 6797. 

Zone 1 /2 :  Pit 2 ,  five left and fou r  right i l ia 6887; Pit 3 .  
five left and two right i l i a  6798 ;  Pit 4 ,  t h ree r ight i l ia 
6799. Zone 3 :  Pi t  1 ,  left i l i um and  sacrum 4798. one left 
and  two right i l i a  6800; P i t  4. one left i l i um 4595 .  
Zone 4 :  Pit ! .  four left a n d  eight right i l i a  680 1 :  Pit 3 .  
one  left a nd  one  right i l i a  5 1 7 1 ,  t h ree left a nd  1 2  r ight 
i l ia 6802, two left and two r ight i l ia  and one sacru m 
6803 ;  Pit  4, 22 left and 24 r ight i l i a  6804. Overly ing 
Clay Cap :  r ight i l ium 5 544. 

Characters for the ident ificat ion of i l i a  of the  
R. p ipiens complex are  g iven in  Holman ( 1 984). 
Today, R. pa/ustris and R. sphenocepha/a of this 
complex occur i n  the  Be l l  Cave area (Mount ,  1 975 .  

Figs. 93 and 95 ) .  Both species occur Ill marshy 
wet lands. 

Rana ca1esbeia11a Shaw 
Bul lfrog 

Zone 1 /2: Pit 3. right i l ium R M M  5056. 
Ho lman ( 1 984) discussed the ident ifica t ion of  i l ia of 

R. catesbeiana.  This species occurs in the a rea today 
(Mount .  1 975 ,  Fig. 84) in wet l ands and streams. 

Order Test ud ines 
Trionyx sp .  indet .  

Zone I :  Pit I .  two carapace fragments RMM 4580. 
Zone I /2: Pit I ,  n ine  shell fragments 6805, 27 shell 
fragments 3 709 : Pit 2. 10 shel l fragments 363 3 .  22 shel l  
fragments 4858; Pit 3 ,  30 shel l fragments 4952 :  Pit  4 .  
14 shel l  fragments 5 1 85 .  Zone 3 :  Pi t  I .  12  shel l  fragments 
4 1 86;  Pit 3. two shel l  fragments 4723,  20 shel l  
fragments 4644 ; Pit 4 ,  1 3  shel l  fragments 534 1 .  Zone 4: 
Pit I .  one costal 4474, two shell fragments 4482 ;  Pit 2 .  
three shel l  fragments 49 1 6; Pit 3 .  four shel l  fragments 
5 1 1 9 . Disturbed Zone: one costal fragment 3779. 
Overly ing Clay Cap :  two she l l  fragments 55 1 7 . one 
shell fragment 5526. 

These fossi ls were too fragmentary to ident ify to the 
specific leve l .  

Fami ly Trionych idae 
Trion rx spiniferus Lesuer 

Spiny Softshel l  Turt le 
Zone I :  Pi t  I ,  left hypoplastron RMM 4580 ( Fig. 3d) .  

Zone 1 /2 :  Pit 2 .  one j uveni le right hypoplastron 6808 . 
The hypoplastro n  of T spiniferus is dist inguished 

from that  of T. muricus in hav ing a much l ess acute 
grea ter  x iph iplast ra l notch and a much shorter lesser 
x iph ip lastral notch .  This species occurs t h roughout 
Alabama today ( M ount ,  1 975 ,  Fig. 348 ) ,  but there are 
no specific records near the  cave s i te .  This species 
occurs in rivers, l akes, and permanent ponds. 

Fami ly Emydidae 
Chri ·sem11s picra ( Schneider) 

Zone 4 :  Pit I .  nucha l  and left epiplastron RMM 
6807. Ledge in Fissure :  r ight hypoplastron 4539 
( Fig. 4a) . 

The serra ted anterior end of  the nuchal scute area of 
the  n uchal bone appears to  be diagnost ic i n  many 
i ndividuals of this species. The hypoplastron of C. pier a 
differs from that  of Pseudemys concinna. P . .floridana 
and Trachemys scripta in h av ing the i nguina l  scute 
shorter  and broader. This bone further differs from 
T. script a in its smoother texture, smal ler size and more 
vertical l y  directed inguinal  but t ress. This species occurs 
in t he  area today (Mount ,  1 97 5 ,  Fig. 297) in ponds, 
l akes and slowly moving streams with soft bottoms and 
abundant aquat ic vegeta t ion .  

Craptemys geographica ( Le Sueur) 
Common Map Turtle 

Zone 1 /2-3 : Pit 5, l ower m a ndible of  a female  and 
th ree peripherals R M M  6888 .  

The lower mandib le of fema le  G .  geographica differs 
from the male of G. geographica, and from both sexes 
of  the  sympatr ic G. pseudogeographica i n  having the 
posterior part of the crushing surface of  each dentary 
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Fig. 4 Chelon ian  and  l iza rd fossi ls of Bell Cive .  A .  right 
hypoplastro n  of Chrnem n pic1a RMM 4539 in  dorsal  view: 
B. n ucha l  bone of Pse11de111 rs co11ci1111a RM M 68 1 J i n  do rsa I 
view: C. left x iph iplast ro n  of P. co11ci111rn R M M  68 1 4  in  
ventra l  v iew:  D .  left scapu locoracoid of  11110/is rnro/i11e11sis 
R M M  4822 in latera l  view: E. i n determinate emvdid t u rt l e  
plastron R M M  3724 ( i n  dorsal view) tha t  had been c ru shed 
by a large preda tor :  F.  i ndeterm i nate cmvdid t u rt le  plast ro n  
R M M  5 1 84 ( i n  dorsal view) t hat  had been gnawed by 
rodents .  Scale l in es A. B.  C .  E and F equal 20mm. Sca le l i ne  
D equa l s  2 111 111 . 

broadly expanded posteriorly as a mol lusk-crush ing 
specia l isat ion .  G. geographica occurs i n  the area today 
(Mount ,  1 975 ,  Fig. 305) in rivers. creek s  and brooks .  

Pseudem rs s p.  i ndet . 
Cooters and Red-bel l ied Turt les 

Zone 1 12 :  Pit 1 ,  left hypoplastron R M M  68 1 0 ; Pi t  2 ,  
r ight hyoplastron 68 1 1 . Disturbed Zone: right 
hypoplas tron 3690. 

These bones a re too damaged by predators t o  
ident i fy to  spec i es .  

Pse11dem 11s concinna ( Le Conte )  
River Cooter 

Zone 1 12 :  Pi t  1 ,  two right hyoplastra R M M  68 1 2: 
Pi t  3 ,  two right hypoplastra 4445 .  Zone 3 :  Pit 3 .  nuchal  
68 1 3  ( Fig. 4b) ,  left x iphiplastron 68 1 4  ( Fig .  4c). 

The nuchal  of P. concinna appears to be separable 
from other emydid turt les of southeastern Un ited 
States, having a t riangular nuchal scute that is about 
twice as long as i t  is h igh.  and that is s l ight ly upra ised ; 
no  scu lptur ing on the dorsal su rface of the bone; and 
the anterior edge of the bone s l ight ly indented. The 
hypoplast ron of P. concinna has the ingu ina l  longer 
and  narrower than in C. pic1a and T. scripla and less 
etched in to  the bone than in Pse11dem 1'.1· . f!oridana. The 
x iph ip lastron P. concinna has its posterior end more 
narrowly rounded than in C. picla. P . .floridana or 
P. script a .  P. concinna occurs in the a rea today (Mount ,  
1 975 .  Fig. 323)  where i t  is sa id  to  prefer  streams and 
l a rge lakes. 

Order Squamata 
Family Iguanidae 

Ano/is carolinensis Voigt 
Green Anole 

Zone 4: Pit I ,  left scapulocoracoi d  R M M  4822 
( Fig. 4d) .  

A l t h ough t h e  scapulocoraco id  of l i zard s  has been 
i n frequen t ly reported in the fossi l  record.  t h is e lement  
appears to be d i ;-ignost ic .  Th i .  i s  pro bably because of  
i ts complex s t ruct ure ( Romer. 1 956) t hat p ro bably 
rcnects  d i fferences in  post u re and locamo t ion .  This  
e lement  in  11. caroli11e11si.1· is very d is t i nct fro m  t h ose of  
o ther  l izards of t h e  eastern Uni ted States.  The complex  
of  p rocesses on  t h e  anter ior face of  the  bone as we l l  as 
t h e  pos i t ion  of t h e  lateral n u t r ient  foramen and 
relat ionsh ip  of t h e  posteroven t ra l  process to t he 
acetab u l u m  ( Fig. 4d ) arc a l l  d i s t inc t  and d iagnos t ic  
characters. 

The species occurs al most anywhere t hat vegetat ion  
and shade arc abundant in  A labama t oday ( Mo u n t .  
1 975) .  

Fam i ly  Colubr idac 

Carphophis a111oe1111.1· (S:1y )  
Worm Snake 

Zone 1 12: Pit 4, t h ree vertebra t e  RMM 68 1 5 .  Zone 3 :  
P i t  I ,  t wo ver tebrate  68 1 6 . Zone 4:  P i t  4 .  two vert e b rae 
68 1 7 . D ist urbed Zone:  one vertebra 68 1 8 .  Clay Cap: 
Pit 3 .  one vertebra 68 1 9 . 

Ho l man and Grady ( 1 987 )  give characters t hat 
d i s t i nguish the vertebrae of  C. a111oe11u.1· from those of 
the ve ry s i m i lar Diadophis p1111c1a111.1 .  The worm snake 
occurs in the a rea today ( M o u n t ,  1 975 ,  Fig. 1 95) ,  in 
open woodlands and woodland edges, and is 
frequent ly discovered near Diadophis punc1a1us. 

Coluber constrictor Linnaeus 

Black Racer 
Zone 3: Pit I ,  one vertebra RMM 6820; Pit 3 .  one 

vert ebra 682 1 ;  Pit 4, one vert ebra 6822. 
Ho lman ( 1 98 1 )  gave refe rences to publ icat ions t hat  

discussed the ident ifica t ion of  C. conslriclor on the 
basis of i nd iv idua l  foss i l  vertebrae. The black racer 
occurs in the area today (Mount ,  1 975 ,  Fig. 200) in 
open woodland and forest edges, as wel l as a long 
brushy steam edges. 

Diadophis 1u111c1a1us (L i nnaeus) 
R i ngneck Snake 

Zone 3 :  Pit I ,  one vertebra RMM 6823 .  
Holman and Grady ( 1 987 )  give characters that 

d is t inguish the vertebrae of D. punctalus from the 
s im i lar  Carphophis amoenus. Diadophis punc1a1us 
occu rs in the a rea today (Mount ,  1975 ,  Fig. 202) where 
i t  is often found i n  the vicin i ty  of Carphophis amoenus. 

Elaphe sp. indet .  
Ratsnake 

Zone 1 12 :  Pit I ,  n ine vertebrae R M M  6824; Pit 2 ,  one 
vertebrae 6825;  P i t  3 ,  one vertebra 6826. Zone 3 :  P i t  I ,  
one vertebra 4099, one vertebra 4300 ; Pit  3 ,  one 
vertebra 6827: Pit  4 ,  three vertebrae 6828 .  

These vertebrae are too fragmentary for spec ifi c  
ident i ficat ion .  

Elaphe cf. Elaphe gu!lata (L i nnaeus) 
Cornsnake 

Zone 1 /2 :  P i t  2 ,  one vertebra RMM 6829 .  
Auffenberg ( I  963) discusses the  i dentifica t ion of  

isolated vertebrae of species of  E/aphe. This  vertebrae 
fit s  his criteria for E. gutta/a in most respects, inc luding 
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the  height of t he  neural  sp ine. On t he  basis o f  having 
only a s ingle vertebra, we are tenta t i ve ly referring the 
foss i l  to E. gu11ara.  This species occurs i n  the a rea 
today (Mount , 1 975 ,  Fig. 206) where it i s  frequent ly 
found near woodland edges. 

£/aphe vu!pina Baird and G i rard 
Foxsnake 

Zone 1 /2 :  P i t  I ,  one vertebra R M M  6830; Pi t  2 ,  one 
vertebra 683 1 .  Zone 3 :  Pit I ,  two vertebrae 6832: Pi t  4 ,  
one vertebra 6833 .  

Th i s  snake gets no closer to  the  area today than  
northeastern M i ssouri  and southwestern I l l ino i s  
(Conant ,  1 975 ,  map 1 48 ) .  

Vertebral cha racters of  th i s  snake are  given in  
Ho lman ( 1 982a) .  Th is species i s  one of  the most easi l y  
iden t i fied large colubrid snakes in  North America 
based on ind ividual vertebrae. The foxsnake had a 
much wider distr ibut ion i n  the eastern and southeastern 
Un i ted States in the Pleistocene than it has today 
( Ho lman ,  1 98 1 ,  1 984) :  i t  has recent ly  been recorded 
from the late Pleistocene of Georgia ( Holman.  I 985a,b ). 
Th i s  species is found i n · grasslands and woodland 
edges. 

Heterodon c.f Heterodon platirhinos Latre i l le  
Eastern Hognose Snake 

Zone I /2: P i t  I .  two vertebrae RMM 6834;  Pi t  2 .  one 
vertebra 6835. Zone 3 :  Pi t  I .  t h ree vertebrae 6836: Pit 3 .  
t hree vertebrae 6837 .  Zone 4: Pi t  I .  two vertebrae 6838.  

Holman ( I  98 1 )  quotes l i te rat ure that deals wi th the 
ident i ficat ion of vertebrae of the species of Heterodon. 
Moun t  ( 1 975 )  considers t h is species to  be of statewide 
occurrence in Alabama, in a reas of broken terra i n .  

Lamprope!tis getulus ( L i nnaeus)  
Eastern K i ngsnake 

Zone 1 /2 :  P i t  3, one vertebra R M M  6839 .  Zone 3: 
P i t  4 ,  one vertebra 6840. Zone 4: Pit I ,  one vertebra 
684 1 .  

Holman ( 1 98 I )  quotes references to the ident ificat ion 
of  i so lated vertebrae of th i s  species .  The eastern 
k i ngsnake occurs in the area today ( Mount ,  1 975.  
Fig .  223)  at the edges of  aquatic  hab i tats .  

Lamprope!tis lriangu!um triangu/11111 ( Lacepede) 
Northern Mi lks nake 

Zone 1 12 :  Pit I ,  five vertebrae RMM 6842; Pit  4 ,  one 
vertebra 6843 .  Zone 3 :  Pit I .  s ix vertebrae 6844: P i t  3 .  
seven vertebrae 6845: Pi t 4, fou r  vertebrae 6846. Zone 4: 
P i t  3 ,  three vertebrae 6847 ; Pi t  4 ,  25 vertebrae 6848 . 

The ident ificat ion  of th i s  large subspecies based on 
ind i v idual vertebrae is d iscussed i n  Ho lman ( 1 985a) .  
The northern m i lksnake occurs only i n  extreme 
nort heastern A labama today (Mount ,  1 975 ,  Fig. 227)  
where i t  i s  a secret ive woodland form.  

Nerodia sp .  i ndet. 
Watersnake 

Zone 1 /2 :  Pit I ,  1 8  vertebrae R M M  6849; Pi t  2 .  fou r  
vertebrae 6850: P i t  3 ,  one  vertebra 685  I ;  P i t  4 ,  two 
vertebrae 6852. Zone 3: P i t  4 ,  six vertebrae 6853 .  

These vertebrae are too fragmentary to ident ify to  
the specific level . 

Nerodia sipedon ( L i nnaeus)  
orthern Watersnake 

Zone I /2: Pi t  I ,  one vertebra R M M  6854: Pi t  3 ,  three 
vertebrae 6855 :  P i t  4, five vertebrae 6856. Zone 3: Pi t  I ,  
one vertebra 6857 ;  Pi t  3 ,  two vertebrae 6858 ;  Pit 4. two 
vertebrae 6859. Zone 4: Pit 4 ,  s i x  vertebrae 6860. 

Brat ts trom ( 1 967 )  and Ho lman ( 1 967 )  d iscuss the 
ident i ficat ion of Nerodia and species of Nerodia on the 
bas i s  of i solated vertebrae. The species occurs in the 
a rea t oday (Moun t ,  1 975 ,  Fig. 246) in a variety of 
aquat ic  habitats .  

Opheodrys aestivus ( L i nnaeus) 
Rough Green Snake 

Zone 1 /2 :  Pi t  I .  two vertebrae RMM 686 1 :  Pit 3 .  one 
vertebra 6862. Zone 3 :  Pit 4 ,  six vertebrae 6863. 

Ho lman and R ichards ( 1 98 1 )  d is t inguish between 
vertebrae of 0. aestivus and 0. verna!is. Opheodrrs 
aesrivus is found i n  the area today (Mount .  1 975. 
Fig. 250) where i t  i s  common in vegetat ion around 
lakes and streams .  

Storeria sp .  i ndet .  
Brown or Redbe l ly  Snake 

Zone 1 /2 :  Pi t  I ,  t h ree vertebrae RMM 6864: Pit 3 .  
one vertebra 6865:  Pit 4 ,  1 1  vert ebrae 6866. Zone 3:  
Pi t  I .  two vertebrae 6867: Pi t 3 ,  two vertebrae 6868 : 
Pit 4. s ix  vertebrae 6869 .  

Ho !  man  ( 1 98 1 )  gives references for t he  ident i ficat ion 
of Storeria vertebrae .  We cannot determ ine the species 
of the above vertebrae. Mount  ( 1 975 )  bel i eves that the 
two s pecies of Storeria that occur i n  Alabama today 
(S. dekal ' i  and S. occipitomacu!ata) occur  statewide. 

Thamnophis sp .  indet .  
Garter or R ibbon Snake 

Zone 1 12 :  Pit I .  1 9  vertebrae R M M  6870; Pit 2 .  three 
vertebrae 687 I :  Pi t  3 .  one vertebra 6872: Pi t  4. two 
vertebrae 6873 .  Zone 3: Pit I .  n i ne vertebrae 48 1 2 : Pit 3 .  
seven vertebrae 6874; Pi t 4 ,  four vertebrae 6875 .  Zone 4: 
Pit I .  one vertebra 6876.  

Brat tstrom ( 1 967) d iscusses the ident ificat ion of 
isolated Thamnophis vertebrae . These foss i l s  are too 
fragmentary for s pecific ident ificat ion. 

Thamnophis sirta!is ( L i nnaeus) 
Gatersnake 

Zone 1 12 :  P i t  I ,  seven vertebrae R M M  6877;  Pi t  3 .  
one vertebra 6878 .  Zone 3 :  P i t  3 ,  one vertebra 6879.  
Zone 4 :  Pi t  I ,  one vertebra 6880 .  

Ho !  man ( 1 984) has d i scussed how vertebrae of large 
T. sirta!is may be separated from those of the s imi lar  
T. proximus and T. sauritus. Mount  ( 1 975 )  considers 
T. sirta!is to occur statewide in Alabama. 

Family Viper idae 
Agkistrodon sp. indet. 

Copperhead or Cottonmouth 
Zone 4 :  P i t  3 .  one vertebra RMM 6882. 
H o lman ( 1 98 1 )  gives references for t  he identi ficat ion 

of Agkistrodon and Crota!us vertebrae. We are unable 
to  determine th i s  broken vertebra to  the specific leve l .  
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Cro/(//us horridus Li nnaeus 

Timber Ra t t lesnake 

Zone 1 /2 :  Pit 2 .  one vertebra R M M  6883:  Pi t  3 .  five 
vertebrae 5055 .  Zone 3: Pit I .  t wo vertebrae  6884. one  
vertebra 4 1 95 ,  one vertebra 6885 :  Pi t  3 .  n ine  vertebrae 
463 8 .  Zone 4 :  Pit I .  one vertebra 4 1 42.  t wo vertebrae 
6886; Pit 3 ,  fou r  vertebra e  5 1 73 .  

H o l m a n  ( 1 967 )  g ives characters tha t  d is t i n gu ish 
C. horrid11s from other  v iperid species in ca� t crn 
Un i ted States .  This  species is considered bv M o u n t  
( 1 975 ) t o  have a s t a tewide occurrence i n  A l abama 
today . The t i m ber ra t t l esnake  is  a species tha t  prefers 
forested areas. especia l ly i f  rocky  ledges a re ava i lab le  
for  h i bern a t i o n .  

D I SCUSSION 

Herpetological ev idence from l a te  Wiscons inan  cave 
fau na s  i n  the  Un i ted S ta tes has somet imes been 
neglected or m i s in terpreted ( Ho lman .  1 986: Fav.  
1 988 ) .  Several of  t h ese fa unas have a m ph ib ian  a 1�d 
rept i le spec ies t h a t  would not be eco log ica l lv 
compat ib le w i t h  some of the  mammal i an  s

-
pccie

.
s 

today ; b u t  some workers have d i s rega rded t hese 
herpetological spec ies on t he suppos i t ion that  they 
were modern i n t rus ions i nto the  fa u n a .  B u t  t h e  Be l l  
Cave  herpetofau na is  tem pora l l y in  contex t  w i t h  t h e  
rest of t he fa una .  M oreover. Carbon 1 4  dates i n  
ident i fiable s t ra t igraphic u n i t s  provide a s t ra t igra ph ic  
control that  is un usual  in  some  previo us ly  report ed 
Nort h  America n Pleistocene cave faunas .  

Excessi ve da mage was  present  on m a n y  of  the fossi l  
bones clue to the  act ivi t i es of predators and sea vengers . 
Thus ,  on ly  7 1 8 of 3953 ind iv idua l  bones ( 1 8  per ;en t )  
were ident ifi ed t o  t h e  generic or  t o  t h e  specific level . 
Fig. 4e.f shows two t u rt l e  bones t h a t  could not  be 
iden t i fied t o  genus or species.  Fig.  4e  is  from t h e  
p las t ro n  of a la rge emydid t u rt le t h a t  had  been b i t ten 
by a very  la rge predator .  Em mons ( 1 989 )  has deta i l ed 
how jaguars ( Plm11hcra 011ca) feed u pon t u r t les  b v  
crush ing the shel ls in their jaws .  I t  is  l i ke ly t ha t  m a n v  ;f 
t h e  large turt le  rema ins  from the  Ladds .  Geo rg ia . 
USA.  Pleistocene s i t e  had been crushed bv t h ese la rge
headed fel i nes ( Emmons, 1 989. Fig .  I :  H ;lman ,  1 98Sa ,  
F ig .  4 ) .  I t  t h e refore seems poss ible tha t the  large too th  
marks on the  Be l l  Cave. Alabama. t u rt l e  she l l s  could 
a l so have been made bv Pa11/h('J'a 011ca. Fig. 4f is from 
the  p lastron of a smal l e r  emvdid tur t le  that  had been 
gnawed by rodents .  

A wide variety of  aquat ic and terres tr ia l  habi tats i s  
i nd icated by t he fossi l  herpetofa una , and  th is  may be 
m ost logica l l y  a t tr ibu ted to t ransporta t ion  of p rey to 
the cave by various predators . Bears and large fel ids 
( s t i l l  be ing s tud ied)  were presen t  in  the  cave as a t tested 
by fossi l  remains .  

Smal l  c l ear  streams are i ndicated by Crrp!Obranchus 
a/ffganifnsis. Larger, s lower st reams a re i ndicated b y  
Chn•scn1.l's pic1a. Grap1enn·s gcographica. Pseudcm rs 
concinna. Trion r.Y spi11iferus. and Nerodia s1jJedon. 
Marshy wet lands a re indicated by Rana ca1esbeiana, 
Rana pipicns complex ,  S1oreria sp. and Thamnophis 
sinalis. Talus  areas below waterfa l l s  or seeps a re 
i ndicated by Desmogna1h11s ochrophaeus. Woodlands 

and wood land edges a rc i n d icated by A 111h rs1011w 
111arn!a111111. E11rrcea sp . . Ple1hodo11 gl111i11os11s. 811(!1 
a111('J'ica1111s. 811(0 1rnodho11sii fo 11 '/eri. H r!a gra1iosa. 
A110/is caro!i11e11sis. Carphophis a111oe1111s. Co/uhcr 
co11s1ric1or. Diadophis p1111c1a111s. E!aphe cf. E. g1111a1a. 
Efaphc 1•11/pi11a. l le1erodo11 cf. H. pla1irhi11os. 
l_a111propc/1is ge111!11s. l_a11111rope/1is 1. 1ria11g11l11111. 
Opheodrrs atsli\'/ls and Cro/(//11.1· horrid11s. 

A l l  of the foss i l  a m ph ib ians  and rept i les from t he 
Plc is t ocene of Bel l  Cave arc rep resented bv . pccics t h a t  
a rc l i v i ng today .  a s i t u a t i o n  tha t  i s  n o t  unusua l  i n  
N o rt h  American l a t e  Wisconsinan hcrpctological 
assemblages. This  is  i n  sharp cont r;1 s t  to  N o rt h  
A merican la te  Wiscons inan mammal ian  assemblages 
which s u ffered much ex t i nc t ion  a t  t he end of the 
Ple is tocenc. E x t i nct fcl ids .  ccrvids. armadi l los and 
horses.  as wel l as smal ler mammals.  were recovered 
from Be l l  Cave and a rc currcn t lv  bc in!.!. s tud ied bv 
seve ra l c .xpcrt s  on the various tax�nomic

-
groups .  

. 

The  absence of t h e  ex t i nct  g iant  land t orto ise .  
Ceoche/onc crassi.1·c11/(/ /a .  which was present  i n  t h e  la te  
W i scons inan  fauna  of nort h wcstern GcorQia . U S A .  
( H ol m a n .  1 985a .b )  is  unexp la i ned.  b u t  could

-
be rela ted 

t o  some u n k nown or  un in terp ret ed taphonomic  eve n t .  
T h e  l a c k  of  e x t i nc t ion  i n  t h e  N ort h American 
h e rpe tofa u n a  d u ring t h e  past  1 . 8 m i l l ion yea rs 
com pared to t h a t  of t h e  ma mmals .  a n d  to a lesser 
e x t en t ,  the b i rds. i s  beco m i ng a subject of cons iderable 
d isc u ss ion (Ho lman .  1 989) .  

Be l l  Cave is typical  of  several la te  Wisconsinan  
fa u n as ( Fa y ,  1 984,  1 986. 1 98 8 :  H o l m a n ,  1 986:  Holman  
and Grady .  1 98 7 )  i n  hav ing  a herpetofauna t h a t  
resem bles t h e  modern one i n  the area. T h e  rela t i ve 
stab i l i t y  of these herpetofaunas in the face o f  the  
ch a nges tha t  occu rred i n  the la te  Ple is t ocene  has posed 
a pro b lem that has been d iscussed . but not actua l ly  
reso l ved (Holman.  1 986:  H olman and Grady, 1 987 :  
F a y .  1 988 ) .  

We have no reason t o  bel i eve tha t  t h e re has been a 
sys te mat ic mis iden t i fica t ion  of taxa from t hese s i tes .  
M o reover.  severa l o f  t hese fa u nas are from caves with  
beds tha t  a re very wel l  s t ra t i fied and that  have been 
da ted  by t he Carbon 1 4  method ( Ho lman ,  1 986 :  
H o l man and Grady ,  1 987 :  Fay,  1 988 ) . Therefore. there 
is every reason to bel ieve t h a t  a l l  of the fossi l  vertebrate 
taxa from these s i tes were l i v ing contemporaneously. 

Thus. the most pars i mon i o us explanat ion for these 
seem ingly d isharmonious assemblages appears to be 
t h e  one proposed in reference to the late Pleistocene 
vertebrate fauna of New Trou t  Cave, West Virgin i a  by 
H o lma n and Grady ( 1 987 ) .  This hypothesis was 1ha1 
some1 l 'ha1 cooler summers and a more mosaic vegelalion 
1rn11/d a/101 1 ·  for 1he selec!ive survival of some of !he 
mammalian species 1ha1 \ \ 'ere forced sou1h1l 'ard b)' !he 
advancing glacial fro111: an�! Iha! !he presen�e of 
nonhern amphibian and rep!ile popufalions forced 
sou!lmard 1rould no/ be easily de1ec1ed because of 1he 
lack of herpe10/ogica/ species 11•i1h restrictive nor!hern 
dis 1 ri bu 1 ions. 

The Ladds herpetofauna of northwestern Georgia 
( H olman ,  1 985a ,b )  remains an exceptiona l  one,  h av ing 
s t r ik ing northern and southern ex t ra l imi t a l  s pecies 
from coevel Carbon 1 4  dated l ate  Wisconsinan 



528 J .  A LAN HOLMAN,  GORDO BELL AND JAMES L A M B  

TA XON ZONE 112 ZONE 3 ZONE 4 

Cr 1ptohranch11s alleganiensi.1· x x x 
Amb L1·to111a sp. indet .  x x 
Amh r.1·to111a 111aculat11111 x x 
Desmog11ath11s sp .  indet .  x 
Des111ogna1h11s ochrophae11s x 
£111'.l'cea sp.  indet .  x x 
P/ethodrm g/11tinos11s x x 
811[0 sp.  indet .  x x 
811[0 a111erica1111s x x 
811[0 11 ·oodhousii fowfl'/'i x x 
HJ>fa gratiosa x 
Rana sp.  indet.  x 
Rana pipiens complex x x x 
Rana catesbeiana x 
Trion rx sp.  indet .  x x 
Trionrx spiniferns x 
Chrrsern l'S picta x 
Craptemrs geographica x x 
Pseudrmys sp. i ndet .  x 
Pseudrm rs concinna x x 
Ano/is carolinrnsis x 
Carphophis a111oe1111s x x 
Co/uhrr constrictor x 
Diadophis punctatus x 
Elaphr sp. indet .  x x 
Elaphr cf. E. g1111ata x 
£/aphe vulpina x x 
Hetrrodon cf. H. p/atirhinos x x x 
Lampropeltis ge111/11s x x x 
Lamprope/tis t. triangu/11111 x x x 
Nerodia sp. indet. x x 
Nerodia sipedon x x x 
Opheodri•s arstivus x x 
Storeria sp. i n det .  x x 
Than111ophis sp. i ndet. x x x 
Thamnophis sinalis x x x 
Agkistrodon sp. indet .  x 
Crotalus horridus x x x 

TA B L E  I :  Pleistocene amphib ians and rept i les of Bel l  Cave. A labama 

fissures. An  explanat ion for the anamolous Ladds 
fauna  is sti l l  being sought .  

Table indicates the distribut ion of foss i l  
amph ibian and repti le species by strat igraphic zone a t  
Be l l  Cave. Zone 1 /2 has a Carbon 14  date  of  about  
1 2 ,000 B .P . ,  t h us the bones were deposi ted duri ng the 
res torat ion of i nterglacial condit ions that  lasted from 
abou t  1 5 ,000 to about  1 0,000 B . P. in Nor th  A merica 
( Wat ts ,  1 98 3 ) .  Zone 3 does n ot have a Carbon 1 4  date ,  
but  i t  has a s im i la r  sed imentary p rofile and i s  
fau ni st ical ly very s imi lar to  Zone 1 /2 (Table 1 ) . 

Twen ty-fou r  species occur  both i n  Zone 1 /2 and 
Zone 3 ;  and the same extra l imi ta l  species (Bufo 
americanus. E!aphe vulpina and Lampropeltis t. 
1riangu/u111 ) a re p resent i n  both zones. Buja americanus 
and  Lamprope!tis t. triangu/um occu r  on ly  i n  the  

nort h eastern t ip  of  A labama today, bu t  E!aphe vu!pina 
gets n o  closer t o  the  vic i n i ty  of the cave today than 
northeastern M issouri and southwestern I l l inois .  But  
E. vulpina had a m uch wider d is tr ibut ion i n  the east 
and southeast in the Pleistocene ( Holman,  1 98 1 )  and 
has been recorded from the la te  Wiscons inan fauna of 
northwestern Georgia ( Holman, 1 985a,b) .  These 
s l ight ly  eastern species and the  northern species might 
be i n terpreted as suggest ing a somewhat moister 
and/or cooler palaeocl imate .  But the fauna  as a whole 
does not suggest a c l imate much d ifferent than occurs 
in the area today. Most certa i n ly, the p resence of egg
lay ing rept i les (Pseudemys concinna, Triony.y spiniferus. 
Carphophis amoenus. Co/uber constrictor, Diadophis 
punctatus. Elaphe cf. E. guttata. E!aphe vu!pina. 
Heterodon cf. H. platirhinos, Lamprope/tis 1. triangulum , 
and Opheodrys aestivus) negates a Tundra-l ike  or 
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Borea l - l i ke  c l i mate  d ur i ng t h e  depos i t ion  of t he bones 
in Zones 1 /2 and 3. 

Zone 4 has a Carbon 14 date  of abou t 26.000 B . P  . .  
t h u s  t he bones were depos i ted d uring t h e  fi rst p a rt o f a  
c l i m a t i c  deter iorat ion t h a t  began 30 .000 vears ago a n d  
t h a t  c u l i m i na ted  i n  t h e  g lac ia l  ma x i m u m  i n  N o rt h  
A merica about  1 8 .000 years ago ( Wat t s .  1 98 3 ) .  O f  the  
1 3  species iden t i fied from Zone  4 .  t ll'll a re ext  r;t l i m i  ta I :  
Desmog11a1h11s ochrophaeus and l.a111prope/1is 1 .  
1ria11g11/11111 . both occur onlv in  the t ip of  nort h  western 
Alabama tod a y .  Aga i n .  the fa u na docs not suggest a 
c l i m a te much  d i fferent  t h a n  occurs i n  t he a rea of the  
cave t oday.  

A lso.  the  presence of  egg-laying rcpt  i lcs  ( Chrr.\"l'nffs 
picw. Ano/is carn/i11e11sis. He1erodo11 cf. /-/. 11/a1irhi110 1·. 
La111prope/1is ge111/11s a n d  l.am11ropc/1is 1. 1ria11g11/1111 1 )  
a n d  espec i a l l y  Ano/is caroli11c11sis. a spec ies very 
vu lnerable  to  cold ( Mo u n t .  1 975 )  negates t h e  
poss ib i l i t y  of  a Tund ra-l i k e  or Borca l - l i k c  c l i m a te 
d u ri n g  the  depos i t ion of the bones in Zone 4. 

C O N C L U S I ONS 

Late Wiscons i nan hcrpetofaunas from the m idd le  
l a t i t udes of Nor th  A m erica usua l ly  arc very  s im i la r  to  
t he herpetofa unas  tha t  occur  in t he vi c i n i t v  of t h e  foss i l  
loca l i t ies today.  whereas the  foss i l  mammal ian  fa nuas  
from these local i t ies usua l l v  h;wc many c x t ra l i m i t a l  
a n d  e x t i nct t a x a .  The B e l l  Cave hcrpc tofat1 11;1 fi t s  t h i s  
p a t t e rn .  M a n v  of t h e  foss i l  a m p h i b i a n  and rept i le 
bones were badlv damaged bv p redators  and 
sca vengers. a nd the  wide  variet v of  h a b i t a t s  
represented by the  a m ph i b ian and rep t i l e  species i s  
a t t r ibu ted to  t ra nsporta t ion  bv pal :t eopredators .  I t  is  
d i ffi cu l t  to  s uggest a pa laeocl imatc  m uch d i fferen t  
fro m  the  c l ima te  of  the area todav  based on the  
herpetologic rema i ns from any of t h e  s t ra t igra p h i c  
u n i t s  i n  Bel l  Cave.  Cert a i n l v .  t h e  p resence o f  m a n v  
egg-lav ing t ur t les.  l i zards a n d  snakes  i n  :t l l  u n i t s  
nega t es a Tu ndra-l i ke or  Boreal- l i k e  i n t erpre ta t ion  o f  
t h e  palcocl ima te .  
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